
(19) J
Europaisches Patentamt

European Patent Office

Office europeen des brevets

(12)

(ID EP 0 680 733 B1

EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention

of the grant of the patent:

15.01.2003 Bulletin 2003/03

(21) Application number: 93919558.2

(22) Date of filing: 20.08.1993

(51) mtci 7: A61F2/06, A61M 31/00

(86) International application number:

PCT/JP93/01171

(87) International publication number:

WO 95/005788 (02.03.1995 Gazette 1995/10)

(54) IMPLANT AND METHOD OF COLLAPSING IT

IMPLANTAT UND METHODE ZU SEINEM ZUSAMMENFALTEN

IMPLANT ET PROCEDE DE SON CINTRAGE

DO

CO
CO

o
00
CO

o
CL
LU

(84) Designated Contracting States:

CH DE ES FR GB IT LI

(43) Date of publication of application:

08.11.1995 Bulletin 1995/45

(60) Divisional application:

99115825.4/0 958 795

00107242.0/1 010 405

(73) Proprietor: Inoue, Kanji

Kyoto-shi, Kyoto 606 (JP)

(72) Inventor: Inoue, Kanji

Kyoto-shi, Kyoto 606 (JP)

(74) Representative:

Leson, Thomas Johannes Alois, Dipi.-lng. et al

c/oTBK-Patent,

P.O. Box 201918
80019 Munchen (DE)

(56) References cited:

EP-A-0 472 731

JP-A- 4 322 665

WO-A-92/09245

US-A-5123 917

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give

notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in

a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.

99(1) European Patent Convention).

Printed by Jouvo, 75001 PARIS (FR)



1 EP 0 680 733 B1 2

Description

FIELD OF THE ART

[0001 ] This invention relates to appliances for medical 5

treatment and, more particularly, to an appliance col-

lapsible for insertion into a human organ and capable of

resilient restoration (which will be referred to as "the ap-

pliance to be implanted" in this specification and claims)

and to a method of collapsing the appliance to be im-

planted,

PRIOR ART

[0002] The artificial blood vessel is an example of the

appliance to be implanted. At present, treatment of, for

example, aortic aneurysm is conducted by implanting

an artificial blood vessel. In particular, the portion of a

blood vessel which has an aneurysm is removed by re-

section, and an artificial blood vessel Is implanted in

place of the resected portion and connected to the re-

maining blood vessel by suturing or the like.

[0003] The above-mentioned method of surgically im-

planting artificial blood vessels for treatment of aortic an-

eurysm, however, is highly dangerous. Especially, an

emergency operation for treatment of a ruptured aneu-

rysm has a low life-saving rate, and an operation of dis-

secting aortic aneurysm is difficult to conduct and has a

high death rate.

[0004] Therefore, in order to treat these diseases

without a surgical operation, a method has been devel-

oped of introducing into a catheter an appliance such as

an artificial blood vessel in collapsed condition into a hu-

man organ such as a blood vessel, and transporting the

appliance to a desired position such as an affected or

constricted portion thereof, where the appliance is re-

leased so as to be expanded and implanted there with

accuracy.

[0005] The appliance to be implanted comprises a

pair of end wire rings and a frame mainly composed of

connecting wires which connect the above-mentioned

end wire rings. The appliance is pushed at the rear end

wire ring into a catheter and transported to a desired

organ in a human body. In order to transport the appli-

ance, the force applied to the rear end wire ring should

be transmitted to the front end wire ring. Therefore, it is

indispensable that the frame should be made of com-

paratively strong metal and that the appliance should

have the frame as an inevitable constructing element. If

the above-mentioned frame is used, interference is like-

ly to take place between the end wire rings and the frame

and prevents the end wire rings from being folded, which

makes it difficult to fold the end wire rings into a regular

wavy shape. The difficulty in folding the end wire rings

will make it difficult to collapse the whole appliance to

be implanted into a small size.

[0006] As the end wire rings have an elastic limit, if a

force exceeding the elastic limit is applied to the rings,

the end wire rings folded for insertion into a catheter suf-

fer plastic deformation so that the end wire rings may

not be restored to a proper shape when released at an

objective position in a human organ. The distortions

caused by the plastic deformation may give rise to slid-

ing resistance and prevent the appliance to be implant-

ed from traveling in a catheter, thereby to make it difficult

or impossible for the appliance to be transported to a

desired position.

[0007] In addition, a frame, if used in the appliance to

be implanted, is likely to hinder the appliance from being

implanted in an appropriate shape into a human organ.

Especially, in placing the appliance into a bent portion

of a human organ, the frame may be deformed into a

flat shape because different parts of the frame interfere

with each other. Even if the appliance has been implant-

ed, it may not be able to function as it is intended to. In

the conventional frame, the wire of the wire rings pro-

vided at the opposite ends of the frame is exposed, so

that the inner wall of a human organ may be scratched

and damaged by the wire and blood is likely to leak out

from the end wire rings because the rings are not ad-

hered closely to the inner wall of the human organ.

[0008] Even though a check valve is provided at the

outer end of a catheterwhose front end has been insert-

ed into the blood vessel of a human body beforehand,

the check valve must be temporarily opened when the

collapsed appliance is introduced into the catheter,

thereby to cause a lot of bleeding. It is therefor desirable

to provide means for preventing bleeding.

[0009] EP-A-0 472 731 discloses a generic method

for collapsing an appliance and an generic appliance

comprising connecting rings, wherein the connecting

rings shall exert a force on intermediate rings so as to

restore the collapsed intermediate rings together with

the artificial blood vessel to their original tubular shapes

when they are released.

[0010] It is the object of the present invention to pro-

vide an appliance, the collapsing of which can be con-

ducted with ease and accuracy.

[0011] According to the invention, this problem is

solved by the method of collapsing an appliance having

the features of claim 1 and/or by an appliance having

the features of claim 7.

[0012] A loop for a pull string to be passed through

may be formed at each of the dividing points on the front

end wire ring so that a front pull string may be passed

through each of the loops and pulled forward. In partic-

ular, a common pull string may advantageously be

passed through a plurality of loops so that the dividing

points may be gathered together by pulling the common

front pull string. A funnelled guide tube whose bore di-

ameter is gradually reduced toward its forward end may

be used to gather the dividing points and the midpoints

by pulling forward the dividing points on the front end

wire ring of the appliance to be implanted inserted into

the funnelled guide tube through its rear opening. In par-

ticular, resilientfy deformable projections can be formed
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on the tapered inner surface of the fu nnelled guide tube

so as to bring the midpoints into contact with the projec-

tions thereby to effectively restrain the midpoints from

moving forward following the movement of the dividing

points and cause the midpoints to approach to each oth-

er. The end wire rings can be circumferentially covered

with elastic protective material.

[001 3] The flexible, tensile sheet may be made, for ex-

ample, of warps extending in the axial direction of the

appliance to be implanted woven with wefts extending

in the circumferential direction thereof. The warps are

made of mono-filament of polyester capable of keeping

its shape and the wefts are made of multi-filament of

polyester having waterproofness.

[001 4] The tubular cover is in the form of bellows. Es-

pecially, the end wire rings may advantageously be con-

nected by restraining strings so as to prevent the bel-

lows from overstretching to exceed a given limit. The

end wire rings can be circumferentially covered with an

elastic protective material. Further, thorns can be pro-

vided on the circumference of at least one of the wire

rings so as to stick into a human organ to be embedded

therein. The thorns may be effectively formed by curving

a wire into a loop, crossing the opposite end portions of

the wire, and fixing the crossing point, thereby to form

the opposite end portions into the thorns.

[0015] With the method of collapsing the appliance to

be implanted in accordance with the invention, the op-

eration of collapsing the appliance can be conducted

with ease and accuracy. It is difficult to fold the front end

wire ring into such a small size that can be contained in

a catheter just by applying non-directional external force

thereto. However, if the dividing points which equally di-

vide the circumference of the front end wire ring are

pulled forward with the midpoints provided between the

dividing points being restrained by a tapered surface

from moving forward following the dividing points, the

front end wire ring is folded into a wavy shape with the

midpoints serving as footholds and with the dividing

points forming forwardly directed peaks and the mid-

points forming the bottoms of forwardly directed valleys.

After the front end wire ring has been bent, the interme-

diate and the rear end wire rings also are folded into a

wavy shape having the same phase as that of the front

end wire ring by pulling farther forward the dividing

points on the front end wire ring to transmit the pulling

force to the intermediate and the rear end wire rings

through the tensile cover, and by simultaneously re-

straining the intermediate and the rear end wire rings by

means of a tapered surface, thereby to collapse the

whole appliance into a small size with ease.

[0016] What should especially be referred to is that

the method of collapsing the appliance to be implanted

Jn accordance with the invention specifies that a pair of

end wire rings provided at the opposite ends of the ap-

pliance are connected by only a tubular cover which is

made of a sheet of flexible, tensile material and that the

front end wire ring is pulled forward. The conventional

method, in which the rear end portion of the appliance

to be implanted is pushed to insert the appliance into a

human organ, requires a relatively strong frame made

mainly of connecting wire rings in order to transmit the

5 force applied to the rear end of the appliance to the for-

ward portion thereof. However, the invention is based

on pulling the front end wire ring forward, thereby to

make it possible to insert the appliance with ease even

without a frame. In addition, the cover follows the move-

10 ment of the wire rings being folded and is transformed

into any desired shape, thereby to avoid interference be-

tween the wire rings and the frame. Consequently, by

the method of collapsing the appliance in accordance

with this invention it is possible to fold each of the wire

is rings into a wavy shape and to collapse the whole ap-

pliance into a small size with ease.

[0017] The operation of folding the wire rings is con-

ducted with ease by forming loops for a pull string to be

passed through at the dividing points on the front end

20 wire ring and pulling forward a front pull string passed

through the loops. In particular, a common front pull

string passed through a plurality of loops is more effec-

tive to change the pulling force to a force to fold the wire

rings because the dividing points are gathered toward

25 each other.

[0018] In collapsing the appliance, a funnelled guide

tube whose bore diameter is gradually reduced in the

forward direction may advantageo_usly be used, so that

the dividing points and midpoints of the wire rings are

30 gathered toward each other as the appliance to be im-

planted is inserted farther into the funnelled tube, there-

by to collapse the appliance as a whole into a small size.

If projections resiliently deformable and engageable

with the midpoints are formed on the tapered inner sur-

35 face of thefunnelled guide tube, the midpoints are urged

toward each other by the counterforce from the projec-

tions, and a space is formed between the end wire rings

and the funnelled guide tube, thereby effectively to pre-

vent the appliance and the funnelled guide tube from

40 closely contacting each other to increase sliding resist-

ance therebetween so that the appliance cannot be

moved in the guide tube.

[0019] Elastic protective material circumferentially

covering the end wire rings is useful to prevent the ap-

45 pliance from being damaged when collapsed into a

small size. If the wire ring is bent to such a degree that

the elastic limit is exceeded, not only it becomes difficult

for the ring to be restored to its original annular shape

but also it becomes impossible to move the ring in a

so catheter due to the bent portion being caught in the cath-

eter. However, if protective material is provided, the ma-

terial disperses the tension which would otherwise be

exerted locally on the dividing points when the points

are strongly pulled, thereby to prevent tension from be-

55 ing applied locally to the dividing points so that the elas-

tic limit is exceeded to bent the wire ring. The protective

material prevents the front end wire ring from being plas-

tically deformed, and provides it with a proper capability

3



5 EP 0 680 733 B1 6

of resilient restoration to an annular shape and of

traveling smoothly in a catheter, thereby to fold the front

end wire ring into a regular wavy form.

[0020] The appliance having no frame, as mentioned

above, properly functions as an artificial blood vessel. 5

The appliance in accordance with the invention has a

feature that the cover itself is tensile and is held by the

wire rings at both ends and the intermediate wire rings

at appropriate points thereof. Therefore, when the whole

appliance is released from the state of being collapsed

and each of the wire rings are resiliently restored to the

annular shape, the cover is resiliently restored to its orig-

inal proper tubular shape. The conventional appliance

having a frame is likely to be deformed flatly because of

mutual interference of the component parts when it is

arranged in a bent portion of a human organ. However,

the appliance of the invention having no frame can be

transformed into any desired shape so as to conform to

different shapes of a human organ.

[0021] A sheet woven with warps and wefts, in which

the warps are made of mono-filament of polyester and

the wefts are of multi-filament of polyester, makes the

whole appliance flexible. In addition, the warps provide

the cover of the appliance with tensile strength in the

axial direction and a capability of keeping its shape, and

the wefts make the sheet closely woven and increase

its waterproofness.

[0022] Since the sheet of the cover is in the form of

bellows, the whole appliance is bent smoothly, thereby

to improve the condition of the appliance when implant-

ed into a human organ. Restraining strings connecting

the front and the rear end wire rings can prevent the bel-

lows from stretching to such a degree that the elastic

limit is exceeded to be flat.

[0023] The elastic protective material circumferenti al-

ly covering thewire rings can prevent, as mentioned pre-

viously, not only the wire rings from being plastically de-

formed when folded into a small size but also the inner

wall of a human organ from being damaged by direct

contact with the wire rings. The protective material also

acts as a seal to attach both ends of the appliance to be

implanted tightly to the inner wall of a human body,

thereby to effectively prevent leakage of blood through

the ends of the appliance when implanted.

[0024] When thorns are provided projecting from the

wire rings, they stick into the innerwall of a human organ

to be embedded therein so that the whole appliance is

fixed to the human organ. Therefore, the thorns effec-

tively prevent the appliance from being displaced or

even carried by blood flow downstream in a blood ves-

sel. The thorns are formed with ease by curving a wire

into a loop, crossing both end portions of the wire, and

fixing the crossed parts with a string or the like, even

though the material of the wire is difficult to weld. The

thorns thus formed reliably function as mentioned above

for a long time.

[0025] In addition, with the device for introducing a

collapsed appliance to be implanted into a catheter in

accordance with the invention it is possible to introduce

the appliance to be implanted smoothly into a catheter.

In particular, the appliance to be implanted is inserted

into the cartridge by pushing the check valve open as

far as the appliance reaches a position at which it is al-

most completely contained in the cartridge. Before or

after the insertion, the cartridge is attached to the at-

tachment provided at the open end of the catheter, and

then the appliance is pulled farther forward in that con-

dition so as to be introduced into the catheter through

the attachment. When the check valve in the attachment

is opened, the check valve of the cartridge is closed, so

that blood flowing into the cartridge is prevented from

flowing outside the body through the cartridge without

fail. In addition, if the appliance is to be inserted directly

into the catheter, the appliance cannot be inserted

smoothly because of the catheter and the appliance be-

ing flexible, and the catheter is bent by the force applied

to the appliance, thereby to block the passage through

which the appliance is to be inserted orto make the cath-

eter fragile. On the other hand, if the appliance is to be

inserted into the catheter through the attachment and

the cartridge, by making the attachment and the car-

tridge strong and of such a shape as to be handled with

ease it is possible to solve the problem of the catheter

being bent or otherwise deformed, thereby to en able the

appliance to be introduced into the catheter smoothly

and with ease. If the bore diameter of the attachment is

made bigger than that of the catheter and the bore di-

ameter of the front end of the cartridge is smoothly con-

nected to that of the open end of the catheter when the

cartridge is attached to the catheter, it is possible to pre-

vent the appliance to be implanted from being tempo-

rarily swollen in the attachment and caught therein, and

to introduce the appliance to be implanted deep into the

catheter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Fig. 1 is a perspective view of an artificial blood

vessel used in one embodiment of the invention.

[0027] Fig. 2 is a vertical cross-sectional view of part

of the artificial blood vessel.

[0028] Fig. 3 is a perspective view of a device for

transporting the artificial blood vessel, used in the em-

bodiment.

[0029] Fig. 4 is a perspective view of a device for in-

troducing the artificial blood vessel, used in the embod-

iment.

[0030] Fig. 5 is an enlarged vertical cross-sectional

view of part of the attachment shown in Fig. 4.

[0031] Fig. 6 is an enlarged vertical cross-sectional

view of part of the cartridge shown in Fig. 4.

[0032] Fig. 7 is a perspective view of the artificial

blood vessel through which the device for transporting

the artificial blood vessel is loosely inserted.

[0033] Fig. 8 is a perspective view showing a step to

hold the artificial blood vessel by means of the device
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for transporting the artificial blood vessel.

[0034] Fig. 9 is a perspective view showing a step to

hold the artificial blood vessel by means of the device

for transporting the artificial blood vessel.

[0035] Fig. 1 0 is an enlarged perspective view show-

ing part of the artificial blood vessel kept by the device

for transporting the artificial blood vessel.

[0036] Fig. 1 1 is a perspective view showing a step to

introduce the artificial blood vessel into a catheter.

[0037] Fig. 12 is a perspective view showing a step to

introduce the artificial blood vessel into the catheter,

[0038] Fig. 1 3 is a perspective view showing a step to

introduce the artificial blood vessel into the catheter by

means of the device for introducing the artificial blood

vessel.

[0039] Fig. 14 shows the front end wire ring of the ar-

tificial blood vessel being folded .

[0040] Fig. 1 5 shows the front end wire ring of the ar-

tificial blood vessel being folded.

[0041 ]
Fig. 1 6 shows the front end wire ring of the ar-

tificial blood vessel being folded.

[0042] Fig. 1 7 shows the front end wire ring of the ar-

tificial blood vessel being folded in a funnelled tube.

[0043] Fig. 1 8 shows the intermediate wire rings and

the rear end wire rings of the artificial blood vessel being

folded.

[0044] Fig. 1 9 shows the collapsed artificial blood ves-

sel.

[0045] Fig. 20 shows the artificial blood vessel being

inserted into the cartridge.

[0046] Fig. 21 shows the artificial blood vessel insert-

ed into the cartridge.

[0047] Fig. 22 shows the artificial blood vessel trans-

ported from the cartridge to the attachment.

[0048] Fig. 23 is a cross-sectional view, showing the

artificial blood vessel transported to the affected portion.

[0049] Fig. 24 shows a step to release the artificial

blood vessel at an affected part in a blood vessel.

[0050] Fig. 25 shows a step to release the artificial

blood vessel at the affected part in the blood vessel.

[0051] Fig. 26 is a cross-sectional view showing the

artificial blood vessel released at the affected portion in

the blood vessel.

[0052] Fig. 27 shows a step to expand the artificial

blood vessel by means of a balloon catheter,

[0053] Fig. 28 shows the principle of another embod-

iment of the invention.

[0054] Fig. 29 shows the principle of a different em-

bodiment of the invention.

[0055] Fig. 30 is a perspective view corresponding to

Fig. 12 of a further different embodiment of the inven-

tion.

[0056] Fig. 31 is an enlarged perspective view of part

of the above embodiment.

[0057] Fig. 32 is an enlarged cross-sectional view

along the line Z-Z in Fig. 31

.

[0058] Fig. 33 is a perspective view corresponding to

Fig. 31 of a modified form of the embodiment.

BEST MODES OF EMBODYING THE INVENTION

[0059] The invention will be described in detail with

reference to the embodiments thereof shown in the ac-

5 companying drawings.

[0060] The artificial blood vessel A as the appliance

to be implanted, which is collapsed by the method in ac-

cordance with this invention, comprises, as shown in

Fig. 1, a cover 7, end wire rings 10
1 ,

102 and interme-

10 diate wire rings 12.

[0061] The cover 7, as shown in Fig. 2, consists of a

flexible, tensile sheet shaped into a tube of bellows, the

diameter of which generally corresponds to the normal

diameter of that portion of the human blood vessel at

is which the artificial blood vessel A is to be implanted. The

sheet of the cover 7 is, for example, of warps extending

in the axial direction of the artificial blood vessel Awoven

with wefts extending in the circumferential direction

thereof, wherein the warps are of mono-filament made

20 of polyester (about 1 5 denier) and the wefts are of multi-

filament made of a plurality of superfine filaments (about

50 denier) interwoven. The cover 7 is coated, if neces-

sary, with waterproof material, for example, collagen or

albumin, to prevent leakage of blood.

25 [0062] The end wire rings 10 1( 102 ,
whose inner di-

ameter generally corresponds to that of the above-men-

tioned cover 7, are axially spaced apart and arranged

face to face, and are fixed to the opposite ends of the

cover 7 by suturing or with adhesive as shown in Fig. 2.

30 The circumferences of the end wire rings 10 1( 1

0

2 are

covered with protective braid members 1 0a, which are

closely fixed to the end wire rings 1

0

1 ,
1

0

2 at appropriate

positions with thread, adhesive or the like.

[0063] The intermediate wire rings 12, which com-

35 prise, as shown in Figs. 1 and 2, one or two wire rings

12a wrapped with protective film 12b made of cloth or

the like, are arranged axially equidistantly between the

end wire rings 10^ and 102 , and fixed to the cover 7 at

appropriate positions on the circumference thereof with

40 thread, adhesive or the like. The above-mentioned end

wire rings 10-,, 102 and the intermediate wire rings 12

help keep the tubular shape of the cover 7. Thorns 1 2a^

are formed at two diametrically opposite positions on

each of those two intermediate wire rings 12 each of

45 which comprises two wire rings 1 2a, so that the thorns

12a! may stick into a human organ so as to be embed-

ded therein. In particular, the wires 12a of the interme-

diate rings 1 2 as well as those of the end wire rings 1 0^ ,

102 are made of Ti-Ni alloy or the like. The wires of Ti-Ni

so alloy have a high resilient restoring force, but are hard

to weld. As the Ti-Ni alloy has the above-mentioned

characteristic, the thorns 12a! are formed by forming a

length of wire 12a into a loop, whose opposite end por-

tions are crossed so as to provide a pair of short lengths

55 of wire projecting from the crossing point, which is tied

with a string or the like, and the projecting end wire por-

tions are bent to provide the thorns 12a! on the ring. In

the same manner, a pair of thorns 1 2a
n
are provided on

5
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another ring formed of a length of wire 12a. The two

rings are arranged side by side, with the thorns 12a
1
on

one of the rings arranged diametrically opposite to the

thorns 1 2a
1
on the other ring. The two rings 1 2a are cov-

ered with a protective film 1 2b, through which the thorns 5

12a! project outside.

[0064] As shown in Fig. 1 , let it be assumed here that

the circumference of the front end wire ring 10
1
to be

first introduced into the catheter 8 is bisected by two

points which wiil be referred to as the dividing points 41
^ ,

43 1( and the two midpoints between the two dividing

points 41 v 43^ will be referred to as the midpoints 42v
44

1
. On the circumference of the rear end wire ring 1

0

2 ,

those points whose phases are the same as the dividing

points 41 1( 43! and the midpoints 42 1t 44! will be re-

ferred to as the points 41 2 ,

432 corresponding to the di-

viding points 41 v A3) and the points 422 ,

442 corre-

sponding to the midpoints 42! , 44! >
respectively. On the

circumference of the intermediate wire ring 12, those

points whose phases are the same as the dividing points

41 !, 43
1
and the midpoints 42! , 44! will be referred to

as the points 41 3 ,

433 corresponding to the dividing

points 41 1? 43 1
and the points 423 ,

443 corresponding

to the midpoints 42! » ^1 •
respectively. As shown in Fig.

1 , a pair of loops 13 of thread or the like are so formed

that the centers thereof are positioned at the dividing

points 41 ! , 43! of the front end wire ring 1 0! . Restraining

strings 1 4 bridge the end wire rings 1 0., and 1

0

2
so as

to prevent the artificial blood vessel A from being

stretched unnecessarily too much along the axis there-

of.

[0065] In order to implant the artificial blood vessel A

of the above-mentioned construction into a target organ

of a human body, a device B for transporting artificial

blood vessels (see Fig. 3) is used to transport the artifi-

cial bloodvessel A to the target organ of the human body

through the catheter 8 and a device C for introducing

artificial blood vessels (see Fig. 4) is used to introduce

the artificial blood vessel A into the catheter 8.

[0066] The device B for transporting artificial blood

vessels, as shown in Fig. 3, comprises a flexible metal lie

tube 2 whose front end portion is connected to a helical

spring 2a for guiding, a side window 1 formed adjacent

the front end of the tube 2, a pair of strings 4 having both

their ends fixed to the tube 2 adjacent the side window

1 and their middle portions formed into loops 4a, and a

length of wire 3 slidably inserted into the tube 2.

[0067] The device C for introducing artificial blood

vessels, as shown in Fig. 4, comprises an attachments

integrally connected to the catheter 8 through an open

end 8a thereof, and a cartridge 6 removably attached to

the attachment 5. As shown in Figs. 4 and 5, the attach-

ment 5 comprises a first and a second annular member

51 , 52 which are internally threaded to form female

screws, a third annular member 53 which is externally

threaded to form male screws at opposite ends, which

engage the above-mentioned female screws thereby to

connect the first and the second annular members 51

,

52, and a straw member 54 which liquidtightly joins the

interior of the first annular member 51 with that of the

open end 8a of the catheter 8. A check valve 55 made

of elastic membrane is provided inside the second an-

nular member 52 to close the open end thereof . The car-

tridge 6, as shown in Fig. 4 and 6, is of generally the

same construction as the attachment 5 and comprises

first and second annular members 61 , 62 which are in-

ternally threaded to provide internal female screws, a

third annular member 63 which is externally threaded to

form male screws at opposite ends, which engage the

above-mentioned female screws at opposite ends to

connect the first and second annular members 61
, 62,

and a straw member 64 which projects from the first an-

nular member 61 in the direction of insertion. A check

valve 65 made of elastic membrane is provided inside

the second annular member 62 to close the open end

thereof.

[0068] As shown in Fig . 4
t
the straw member 64 of the

cartridge 6 is so constructed that the front end portion

6a thereof is removably fitted into the rear end portion

5a of the attachment 5 which is connected integrally to

the open end 8a of the above-mentioned catheter 8. In

particular, as shown in Figs. 4, 5, and 6, the bore diam-

eter d! of the straw member 54 of the attachment 5 is a

little larger than the bore diameter d2 of the straw mem-

ber 64 of the cartridge 6, and the length L2 of the straw

member 64 is approximately equal to the full length l_!

of the attachment 5. Similarly the bore diameter d2 of

the straw member 64 of the cartridge 6 is approximately

equal to the bore diameter d3 of the open end 8a of the

catheter 8. When the cartridge 6 is inserted a certain

length into the attachment 5, the straw member 64 is

inserted into the straw member 54 so that the bore d2

of the straw member 54 is smoothly connected to the

bore d3 of the open end 8a of the catheter 8. The above-

mentioned check valves 55, 65 are made of elastic

membrane, in each of which a normally closed hole, not

shown in drawings, is formed.

[0069] A funnelled tube 1 8, as shown in Fig. 4, is pro-

vided as a guide tube to help collapse the artificial blood

vessel A. The funnelled tube 1 8 is provided with an inlet

opening 1 8a of an enlarged diameter at the rear end por-

tion, through which the tubular artificial blood vessel A

is inserted into the funnelled tube 18. The funnelled tube

18 is gradually reduced in diameter from the inlet open-

ing 18a to end in a tubular connector 18b of a smaller

diameter at the front end portion thereof, so that the tube

18 has a tapered inner surface 18d. The funnelled tube

1 8 is removably connected to the cartridge by inserting

the front connector 18b into the rear end portion 6b of

the cartridge 6. El astically transformable projections 1 8c

are provided at regular intervals from the rear end por-

tion to the front along two specific generatrices on the

tapered inner surface 18d of the funnelled tube 18.

When the artificial blood vessel A travels along the ta-

pered inner surface 18d of the funnelled tube 18, the

projections 1 8c are elastically transformed by the vessel
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A to exert a resilient counterforce to the artificial blood

vessel A thereby to contract vessel A.

[0070] In order to form the projections 1 8c with ease,

as shown in Fig. 4, several pairs of holes 1 8e are formed

on the tapered wall 1 8d of the funnelled tube 1 8, and a 5

wire 18f is inserted through one of each pair of holes

1 8e and drawn out through the other of the pair of holes

18e so as to form a looped projection 18c erect on the

inner side of the tapered inner surface 1 8d, with appro-

priate portions of the wire 1 8f being tied with a string 1 8g. io

[0071 ] The operations of collapsing the artificial blood

vessel A and implanting it into a target portion (an af-

fected part 26) of a blood vessel 9 by means of the de-

vice B for transporting artificial blood vessels and the

device C for introducing artificial blood vessels of the ^
above-mentioned constructions, will now be described

below.

[0072] First, the tube 2 is inserted through the artificial

blood vessel A as shown in Fig. 7, and each of a pair of

strings 4 is passed through each loop 1 3 of the artificial 20

blood vessel A as shown in Fig. 8, and the looped por-

tions of the strings 4 overlap as shown at 4a. Next, a

wire 3 has its forward end taken out of the side window

1 as shown in Fig. 9, and the overlapped portions of the

looped portions 4a are hooked over the wire 3, and then

the wire 3 has its forward end inserted again into the

tube 2 through the side window 1 so as to hold the arti-

ficial blood vessel Aon the wire 3 and the tube 2 through

the strings 4. Then, the artificial blood vessel A is insert-

ed into the cartridge 6 shown in Fig. 4 through the fun-

nelled tube 18. In particular, the midpoints 42 1( 44! are

aligned with the above-mentioned generatrices of the

funnelled tube 18, with a common front pull string 20

being passed through the loops 13 provided at the di-

viding points 41 1, 43.) on the front end wire ring ^ of

the artificial blood vessel A as shown in Fig. 11 . A bal-

loon catheter 23, as shown in Fig. 12, may be used, if

necessary. The balloon catheter 23 comprises a pipe

23a, a balloon 23b formed on the front end portion of

the pipe 23a, and an opening 23c provided in the rear

end of the pipe 23a for air to be introduced into or taken

out of the above-mentioned balloon 23b through the

pipe 23a. The pipe 23a is loosely fitted over the tube 2

of the above-mentioned device B for transporting artifi-

cial blood vessels. In other words, the rear end portion

of the device B for transporting artificial blood vessels

is drawn outside from the rear end of the balloon cath-

eter23 while thefront end portion of the device is passed

through the balloon 23b of the balloon catheter 23 and

exposed outside, with the portions of the catheter 23

through which the tube 2 is passed being airtightly

sealed. The rear end portion of the pipe 23a is remova-

bly connected to the tube 2 of the device B for transport-

ing artificial blood vessels by a fixing member 24, and

the balloon catheter 23 and the tube 2 of the device B

for transporting artificial blood vessels can be moved to-

gether as a unit longitudinally when the fixing member

24 is fastened, and the balloon catheter 23 can be

moved longitudinally relative to the tube 2 of the device

B when the fixing member 24 is loosened. The balloon

catheter 23 is so positioned that the front end thereof is

spaced about 2 to 3 cm apart from the rear end of the

artificial blood vessel A loosely fitted over the tube 2.

Then the fixing member 24 on the balloon catheter 23

is fastened to fix the catheter 23 to the tube 2 so that

the catheter 23 and the tube 2 can be moved together

as a unit.

[0073] Before or after the above step, the funnelled

tube 18 is attached to a cartridge 6 as shown in Fig. 13.

In attaching the funnelled tube 1 8 to the cartridge 6, the

connector 18b of the funnelled tube 18 is inserted into

the annular member 62 of the cartridge 6 so that the

check valve 65 of elastic membrane provided inside the

annular member 62 is pushed open by the connector

18b of the funnelled tube 18, and the connector 18b is

inserted a little into the straw 64 of the cartridge 6. The

front pull string 20 is inserted into the funnelled tube 1

8

through the rear end portion 1 8a thereof and withdrawn

forward through the straw 64 at the front end of the car-

tridge 6, with the tube 2 inserted a certain length into the

funnelled tube 18. Under the condition, the front pull

string 20 is pulled forward to introduce the artificial blood

vessel A into the funnelled tube 1 8 through the enlarged

inlet opening 18a thereof.

[0074] Under the condition, as the front pull string 20

is farther pulled, the dividing points 41 1f 43n
on thefront

end wire ring 1

0

1
of the artificial blood vessel A are

pulled by the front pull string 20, as shown in Fig. 14,

and the midpoints 42 1( 44-, are engaged by the projec-

tions 1 8c provided along the generatrices on the tapered

surface 18d, so that the front end wire ring 10-, is de-

formed with the dividing points 41 43., approaching to-

ward each other with the midpoints 42v 44^ serving as

footholds as shown in Fig. 15. The midpoints 42 1( 44^

are restricted by the projections 18c and left behind the

dividing points 41 v 43 1f and urged by the resilient coun-

terforce of the projections 1 8c to approach each other,

thereby to cause the front end wire ring 1 0., to be folded

flat as shown in Fig. 1 6. In short, the front end wire ring

10
1

is transformed from the shape shown in Fig. 14 to

the shape shown in Fig. 15, and thence to the shape

shown in Fig. 1 6, with the dividing points 41 1( 43 n
where

the loops 13 are provided forming forwardly directed

peaks and the midpoints 42 1( 44 1
forming the bottoms

of forwardly directed valleys, so that the front end wire

ring 1

0

t
as a whole takes a regularwavy shape. I n short,

as shown in Fig. 1 7, the front end wire ring 1 is passed

through the funnelled tube 1 8 while being farther folded.

Since the cover 7 is tensile, as the front pull string 20 is

pulled forward, the pulling force is transmitted through

the cover 7 to the points 41 3 ,
433 on the intermediate

rings 12 corresponding to the dividing points and the

points 41 2 ,
432 on the rear end wire ring 1

0

2 correspond-

ing to the dividing points, as shown in Fig. 1 8. The points

423 ,
443 on the intermediate rings 12 corresponding to

the midpoints and the points 422 ,

442 on the rear end
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wire ring 102 corresponding to the midpoints are re-

strained by the projections 18c when they move along

the generatrices on the tapered surface 18d, with the

points 41 3 ,
433 , 41 2 ,

432 corresponding to the dividing

points forming forwardly directed peaks and the points

423 , 443 ,
422 , 442 corresponding to the midpoints form-

ing the bottoms of forwardly directed valleys, as shown

in Fig. 1 9, so that the intermediate wire rings 12 and the

rear end wire ring 102 are also folded to take a wavy

shape having the same phase as that of the front end

wire ring 10.,. As the rings 10
1
and 102 are folded, the

braid members 10a circumferentially arranged about

the end wire rings 1

0

1
, 1

0

2 are also folded to take a wavy

shape. As the artificial blood vessel A is collapsed, the

thorns 12a
1
are pushed down to extend rearward or for-

ward because of the above-mentioned construction.

[0075] Thus, the artificial blood vessel A inserted into

the connector 1 8b is introduced into the straw 64 of the

cartridge 6, as shown in Fig. 20, by pulling the front pull

string 20 farther forwardly. Underthe condition, the front

pull string 20 is untied and pulled at its end so as to be

withdrawn from the loops 13, and the funnelled tube 18

is withdrawn from the cartridge 6 through the rear end

portion 6b thereof. Consequently, the artificial blood

vessel A is contained in the straw 64 of the cartridge 6,

as shown in Fig. 21 , and only the pipe 23a of the balloon

catheter 23 through which the tube 2 is passed is ex-

posed outside through the rearend portion 6b of the car-

tridge 6 with the check valve 65 opened a little.

[0076] On the other hand, the catheter 8 has been

previously inserted through, for example, the coxal ar-

tery adjacent the groin F into the blood vessel 9 as far

as the front end of the catheter 8 has been positioned a

little beyond the affected portion 26 such as an aneu-

rysm of the aorta. The attachment 5 connected to the

open end 8a of the catheter 8 is, as shown in Fig. 22,

exposed outside the body. Next, the cartridge 6 into

which the artificial blood vessel A has been inserted is

pushed into the attachment 5 through the rear end por-

tion 5a thereof with the check valve 5 opened, and the

straw 64 of the cartridge 6 is positioned so that the front

end 6a thereof is smoothly connected to the inner sur-

face of the open end 8a of the catheter 8. Under the

condition, the pipe 23a of the balloon catheter 23 is

gripped and the balloon catheter 23 is pushed so as to

be inserted gradually deeply into the catheter 8. As the

tube 2 is connected to the balloon catheter 23 through

the fixing member 24 and the artificial blood vessel A is

held by the tube 2, movement of the balloon catheter 23

causes the artificial blood vessel A to be transported

gradually to the deep position in the body. The balloon

catheter 23 is pushed until the front end of the tube 2 is

positioned at the front end of the catheter 8, as shown

in Fig. 23. At this time the artificial blood vessel A is po-

sitioned at the affected portion 26 as the target position.

Then, as the catheter 8 is withdrawn as shown in Fig.

24, with the balloon catheter23 and the tube 2 into which

the wire 3 is inserted left at the objective position, the

collapsed artificial blood vessel A in the catheter 8 is

released at the affected portion 26 in the blood vessel

9 while expanding gradually from the front end as shown

in Figs. 24, 25 and 26. The released artificial biood ves-

s set A is restored to its original tubular shape and urged

against the inner wall of the blood vessel 9. Then the

fixing member 24 shown in Fig. 12 is loosened to dis-

connect the balloon catheter 23 from the tube 2, and the

balloon catheter 23 is advanced along the tube 2 into

10 the artificial blood vessel A with the tube 2 kept at the

objective position as far as the front end of the balloon

catheter 23 reaches the front end of the artificial blood

vessel A as shown in Fig. 27, whereupon the balloon

23b is inflated by introducing air through the opening

*5 23c as shown by dash-and-dot lines in Fig. 27 thereby

to restore the artificial blood vessel A completely to its

original shape and securely fix it onto the inner wall of

the blood vessel. At this time the thorns stick into the

inner wall of the blood vessel 9 and are embedded there-

to in. Afterthe artificial blood vessel A has been thus fixed,

the balloon 23b of the balloon catheter 23 is deflated by

drawing air through the opening 23c and the balloon

catheter 23 is pulled out from the artificial blood vessel

A by pulling the pipe 23a rearwardly. Then it is co nfirmed

25 that the artificial blood vessel A has been fixed onto the

inner wall of the blood vessel 9, and then the wire 3 is

pulled out of the tube 2. As the front end of the wire 3

passes the rear edge of the side window 1 of the tube

2 as shown in Fig, 8, the loop portion 4a of the string 4

30 that has been caught by the wire 3 at the side window

1 is released from the wire 3. Under the condition, when

the tube 2 is pulled out, the string 4 slips out of the loops

13 of the artificial blood vessel A. The balloon catheter

23 and the tube 2 are then connected again by the fas-

35 tener 24 and pulled out of the human body with only the

artificial blood vessel A left at the desired position in the

blood vessel 9.

[0077] As mentioned above, in accordance with the

invention, the artificial blood vessel A is implanted into

40 the affected portion 26, and restored to its original shape

thereby to effectively prevent occlusion of the affected

portion 26 in the blood vessel 9. With the above-men-

tioned collapsing method, the artificial blood vessel A

can be collapsed with ease and accuracy. It is difficult

45 to fold the front end wire ring 1

0

1
into such a small shape

that can be contained in a catheter 8 merely by applying

non-directional external forces thereto. However, the di-

viding points 41 v 43., which equally divide the circum-

ference of the front wire ring 1 0^ are pulled forward and

so the midpoints 42
1 , 44 1

between the dividing points 41
1 ,

43! are restrained from moving forward following the di-

viding points 41 ! , 43 ! by a tapered surface 1 8d, so that

the dividing points 41 v 43^ form forwardly directed

peaks and the midpoints 42
t , 44^ form the bottoms of

55 forwardly directed valleys with the midpoints 42 1( 44^

serving as footholds, so that the front end wire ring 10^

as a whole takes a regular wavy shape. After the front

end wire ring 1 0, has been folded, as the dividing points

8
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41
1 , 43 1

provided on the front end wire ring 1 are far-

ther pulled forward by the front pull string 20, the pulling

force is transmitted to the points 41 3 ,
433 on the inter-

mediate rings 12 corresponding to the dividing points

and the points 41
2 ,

432 on the rear end wire ring 102

corresponding to the dividing points through the tensile

cover 7, and at the same time the points 423 , 443 on the

intermediate rings 12 corresponding to the midpoints

and the points 422 ,

442 on the rear end wire ring 102

corresponding to the midpoints are restrained by the ta-

pered surface 18d, so that the intermediate wire rings

1 2 and the rear end wire ring 1

0

2 are also folded to take

a wavy shape having the same phase as that of the front

end wire ring 10^ thereby to enable the artificial blood

vessel A to be collapsed into a small size with ease.

[0078] What should especially be referred to is that

an important aspect of the method of collapsing the ap-

pliance to be implanted in accordance with the invention

is that the end wire rings 1

0

1
, 1

0

2 provided at the oppo-

site ends of the artificial blood vessel A are connected

by only a tubular cover 7 which is made of a flexible and

tensile sheet; and that the front end wire ring 10
1

is

pulled forward by means of the device B for transporting

artificial blood vessels. The conventional method, in

which the appliance to be implanted is pushed at the

rear end so as to be inserted into a human organ, re-

quires a relatively strong frame mainly of connecting

wire rings in order to transmit the force applied to the

rear end portion of the appliance to the forward portion

thereof. However, the invention is based on the idea of

pulling the front end wire ring 10
1
forward, thereby to

make insertion of the appliance easy even though no

frame is provided. In addition, the cover 7 is transformed

into any desired shape as the wire rings 1

0

1
, 1 2, 1

0

2 are

folded, thereby to avoid the mutual interference of the

cover 7 and the wire rings 1

0

1
,

1 2, 1

0

2 which would oth-

erwise occur if frames are provided. Therefore, the

method of collapsing the appliance in accordance with

this invention makes it possible to collapse the whole

artificial blood vessel A into a small size with ease by

folding each of the wire rings 1

0

1
, 1 2, 1

0

2 ,
into a wavy

shape.

[0079] In this embodiment, in order to collapse the ap-

pliance, the loops 13 are formed at the dividing points

41 1( 43! of the front end wire ring 1 0^ and the front pull

string 20 is passed through the loops 1 3 and pulled for-

ward, thereby to make the operation of collapsing the

appliance very easy. In particular, the pulling force can

effectively be transformed to a collapsing force because

the dividing points 41 v 43, are gathered to approach

each other by pulling the common front pull string 20

passed through the pair of loops 13, 13.

[0080] In this embodiment, the funnelled tube 18

whose inner surface is gradually reduced in diameter

toward the front end thereof is used to collapse the ar-

tificial blood vessel A. As the artificial blood vessel A is

inserted into the funnelled tube 18 deeper, the dividing

points 41
1

, 43
1
and the midpoints 42 j , 44, are gathered

to approach each other, thereby to enable the artificial

blood vessel A as a whole to be. collapsed into a small

size. In this embodiment, as resiliently deformable pro-

jections 1 8c are formed on the tapered inner surface 1 8d

5 of the funnelled tube 1 8 so as to engage with the mid-

points 42 lf
44v the midpoints 42t ,

44! are pushed to

approach each other by the counterforce of the projec-

tions 1 3c. A space is formed between the front end wire

ring 1 0, and the funnelled tube 1 8 due to the projections

10 18c, thereby effectively to prevent the artificial blood

vessel A from being securely caught in the funnelled

tube 18 due to the sliding resistance which would oth-

erwise be increased if the front end wire ring 1 0, were

in tight contact with the funnelled tube 18. The same is

15 true with the intermediate wire rings 1 2 and the rear end

wire ring 102 .

[0081 ] In this embodiment, the flexible braid members

1 0a are circumferentially arranged on the end wire rings

1

0

1( 1

0

2 so as to prevent particularly the front end wire

20 nng 1 0i from being damagedto cause the artificial blood

vessel A to lose its function, in particular, if the front end .

wire ring 10! is bent beyond its elastic limit, not only it

becomes difficult for the ring to be restored to its original

annular shape but also it becomes impossible to move

25 the ring in the catheter 8 because the bent portion is

caught in the catheter 8. However, as the braid members

10a are provided, they diffuse the tension which would

otherwise be locally applied to the dividing points 41 1f

43, when the dividing points 41 1t 43! are strongly

30 pulled, thereby to prevent the dividing points from being

bent beyond the elastic limit of the ring 10v Conse-

quently, the braid members 10a prevent plastic defor-

mation of the front end wire ring 10^ provide the ring

with a proper capability of restoring to the annular shape

35 and of traveling smoothly in a catheter, and enable the

front end wire ring 10! to be folded into a regular wavy

form.

[0082] The artificial blood vessel A constructed with-

out a frame as mentioned above properly functions for

40 the intended purpose. The artificial blood vessel A in ac-

cordance with the invention is so constructed that the

cover 7 itself is made of a tensile material and is held by

the intermediate wire rings 12 at appropriate points

thereof, and that when the whole artificial blood vessel

45 a is released from the state of being collapsed and each

of the wire rings 10 1f 102 , 12 is resiliently restored to the

annular shape, the cover 7 is restored to the original

propertubularshapebythewire rings 10!, 102' 12. The

conventional appliance having a frame, if put in a bent

so portion of a human organ, is likely to be deformed flatly

because of mutual interference of the component parts.

However, the artificial blood vessel A having no frame

in this embodiment can be transformed into any desired

shape so as to conform to different shapes of human

55 organs.

[0083] In this case, as the cover 7 is of a sheet woven

with warps and wefts, and the warps are made of mono-

filament of polyester (about 15 denier), whose stiffness

9
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helps keep the shape of the cover 7, and the wefts are

of multi-filament of polyester (about 50 denier), whose

closeness gives the sheet waterproofness, the whole

cover 7 is flexible, resistive to axial tension, keeps its

tubular shape by itself, and can prevent leakage of 5

biood.

[0084] As the sheet of the cover 7 is in the form of

bellows, the whole artificial blood vessel A is easily

bendable so that the condition of the artificial blood ves-

sel A implanted into a human organ is improved. As the

restraining strings 1 4 bridge the end wire rings 10^1

0

2f

the bellows can be prevented from stretching beyond

the limit to become flat.

[0085] In this embodiment, as the flexible braid mem-

bers 10a are circumferentially arranged on the end wire

rings 10 1( 102 of the artificial blood vessel A, the inner

wall of a human organ can be prevented from being

damaged by direct contact with the end wire rings 10 1f

1

0

2 in addition to the advantage that the front end wire

ring 10
1
can be prevented from being plastically de-

formed when folded into a small size as mentioned

above. The braid members 1 0a also help seal both ends

of the implanted artificial blood vessel A tightly to the

inner wall of a human body, thereby to effectively pre-

vent leakage of blood through the ends of the artificial

blood vessel A when implanted.

[0086] As the thorns 1 2a! project from the intermedi-

ate wire rings 12, they stick into the inner wall of a human

organ to be embedded therein so that the whole artificial

blood vessel A is fixed to the human organ. Therefore,

after the artificial blood vessel A has been implanted in

the human organ, the thorns 12a.j effectively prevent

displacement of the artificial blood vessel A, which may

cause the vessel A to be carried by blood flow down-

stream in the blood vessel. As each of the thorns 12a!

is formed by curving a wire into a loop, crossing both

end portions of the wire, and fixing the crossed parts

with a string or the like, the thorns 12a! can be formed

with ease and remain reliable in use for a longtime, even

though the intermediate wire rings 1 2 are made of a ma-

terial which is difficult to weld.

[0087] On the other hand, by using the device C for

introducing artificial blood vessels in accordance with

the invention, the artificial blood vessel A can be

smoothly introduced into the catheter 8. In particular, the

artificial blood vessel A is inserted into the cartridge 6

by opening the check valve 55 as far as the artificial

blood vessel A reaches a position so that it is completely

contained therein. Before or after the above insertion,

the cartridge 6 is attached to the attachment 5 provided

at the open end 8a of the catheter 8, and then the arti-

ficial blood vessel A is pulled forward farther so as to be

introduced into the catheter 8 through the attachments.

In this case, when the check valve 55 in the attachment

5 is opened, the check valve 65 of the cartridge 6 is

closed, so that blood flowing into the cartridge 6 is pre-

vented from flowing outside the body through the car-

tridge 6 without fail. In addition, if the artificial blood ves-

sel A is inserted directly into the catheter 8, the artificial

blood vessel A cannot be inserted smoothly because the

catheter 8 and the artificial blood vessel A are flexible,

and the catheter 8 is likely to be bent by the force applied

to the catheter 8 or the artificial blood vessel A, thereby

to block the path of the artificial blood vessel A or to dam-

age the catheter 8 itself. However, in this embodiment,

as the artificial blood vessel A is to be inserted into the

catheter 8 through the attachment 5 and the cartridge

6, the attachment 5 and the cartridge 6 are made rela-

tively strong and easy to handle, so that the catheter 8

will not be broken, thereby to enable the artificial blood

vessel A to be introduced into the catheter 8 smoothly

with ease. In this case, as the bore diameter d., of the

attachment 5 of the catheter 8 is made bigger than the

bore diameter d3 of the open end 8a of the catheter 8

and the bore diameter d2 of the front end portion of the

cartridge 6 is smoothly connected to the bore diameter

d3 of the open end 8a of the catheter 8 when the car-

tridge 6 is attached to the attachment 5, the artificial

blood vessel A can be prevented from being swollen in

the attachment 5 and caught therein , so that the artificial

blood vessel A can be introduced directly deeper into

the catheter 8.

[0088] The invention is not limited to the above-men-

tioned embodiments. For example, in the above embod-

iment, the front end wire ring 1 0! has its circumference

divided into two equal arcs to set two dividing points 41
^ ,

43! and the two midpoints 42 1s 44!. As shown in Fig.

28, four dividing points 141 1( 143!, 145 1<
147

1 and four

midpoints 142 1f 144 1( 146 1( 148! may be set by quad-

risectingafrontend wire ring 110!. As shown in Fig. 29,

three dividing points 241 1( 243!, 245
n
and three mid-

points 242! , 244! , 246! may be set by trisecting a front

end wire ring 210-,.

[0089] In the above embodiment, the device B for

transporting artificial blood vessels is provided with a

pair of strings 4 with loop portions 4a. The strings 4 need

not always be provided in a pair. However, the strings

provided in a pair are effective because a balanced pull-

ing force can be applied to the artificial blood vessel A.

The loop portions 4a may be twisted as a whole.

[0090] As the balloon catheter 23 is used in the above

embodiment, the device B for transporting artificial

blood vessels is incorporated into the balloon catheter

23. If the balloon catheter 23 is unnecessary, the artifi-

cial blood vessel A may be introduced into or taken out

of the catheter by directly operating the tube 2 of the

device B for transporting artificial blood vessels.

[0091] The following method of supporting restoration

of the appliance to be implanted is effectively used in

the above embodiment. The method is to enable the ar-

tificial blood vessel A as the appliance to be implanted

to be pulled rearward at the rear end wire ring 102

through the rear loops 1 3a formed on the rear end wire

ring 1

0

2 of the artificial blood vessel A at the points 422 ,

442 corresponding to the midpoints as shown in Fig. 30.

In particular, in the above embodiment, for example, the
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artificial blood vessel A may be mistakenly released at

a position off the affected portion 26 shown in Fig. 26.

in such a case, when the artificial blood vessel A is

pulled backward by operating the device B for transport-

ing artificial blood vessels, the front end wire ring 10
1

only moves toward the rear end wire ring 102 ,
so that

the artificial blood vessel A shrinks in the axial direction

thereof and may not be restored to a proper shape. In

case the balloon catheter 23 is inserted into the artificial

blood vessel A which has been released at a constricted

part, the balloon catheter 23 may not be inserted with

accuracy into the opening of the rear end wire ring 102

of the artificial blood vessel A but be caught by the pe-

ripheral edge of the opening, and the rear end wire ring

102 is pushed toward the front end wire ring 10
1
and

shrinks in the axial direction thereof, so that the artificial

blood vessel A may not be restored to a proper shape.

Once this happens, the above-mentioned device B for

transporting artificial blood vessels can no longer be an

effective means for correcting the shrinkage of the arti-

ficial biood vessel A or pulling it back to where it should

have been released, as it has a function of only pulling

the front end wire ring forward.

[0092] In such a case, it is effective to use both a

method of and a device for pulling the artificial blood ves-

sel A back to the proper position after it has been re-

leased.

[0093] Figs. 30 and 31 show a device D for helping

restoration for the above purpose, which comprises a

pair of tubes 1 02 each of which is provided with a side

window 1 01 near its front end, and a pair of wires 1 03

each of which is inserted into one of the tubes 1 02. Rear

loops 13a are formed at the points 422 ,
442 on the rear

end wire ring 102 corresponding to the midpoints, and

the rear loops 13a are directly hooked by the wires 1 03

which have been pulled out of the tubes 1 02 through the

side window 1 01 , and the rear loops 1 3a are held by the

wires 1 03 by inserting the wires 1 03 into the tubes 1 02

again. Then the tubes 102 each of which contains the

wire 1 03 are introduced into the catheter 8 together with

the artificial blood vessel A. In particular, a bore 23d ob-

long in transverse section is formed in the wall of the

pipe 23a of the balloon catheter 23 used in the above

embodiment to extend along the length of the pipe from

the rear end thereof to near the balloon 23b as shown

in Fig. 32. An open window 23d., is formed at the rear

end of the bore 23d, into which a pair of tubes 1 02 are

introduced through the window 23d
1
and drawn out

through an open window 23d2 formed at the forward end

of the bore 23d. The tubes 1 02 can be moved together

with the balloon catheter 23 longitudinally when the bal-

loon catheter 23 is pulled forward, and they can also be

moved relative to the balloon catheter 23 longitudinally

when the tubes 102 alone are operated. The device D

for helping restoration is used when the position of the

artificial blood vessel A is to be adjusted after it has been

released as shown in Fig. 26, or when the balloon cath-

eter 23 is inserted into the artificial blood vessel A as

shown in Figs. 26 and 27. When the artificial blood ves-

sel A has been released at a position a little ahead of

the affected portion 26 as shown in Fig. 26, the tubes

102 containing the wire 103 is pulled rearward to pull

5 back the rear end wire ring 102 thereby to cause the

front end wire ring 10
1
to follow the rear end wire ring

1

0

2 . When the balloon catheter 23 is inserted as shown

in Figs. 26 and 27, the tubes 102 containing the wires

103 are pulled back to hold the rear end wire ring 102

10 not to move forward, and the balloon catheter 23 is

pushed into the artificial blood vessel A. Then, only the

wires 103 which are contained in the tubes 102 are

pulled rearward as far as the front end of the wires 103

reaches the side window 101 of the tubes 102, where-

15 upon the rear loops 13a of the artificial blood vessel A

are released from the wires 103, so that the artificial

blood vessel A is detached from the device D for helping

restoration. As a result, the device D for helping resto-

ration as well as the balloon catheter 23 can be with-

20 drawn with only the artificial blood vessel A left in the

affected portion 26.

[0094] By using these devices jointly, a proper dis-

tance between the front end wire ring 10
1
and the rear

end wire ring 102 can always be maintained. Therefore,

25 it is possible to prevent the artificial blood vessel A from

being shrunk longitudinally to deform its proper shape,

and to complete insertion of the balloon catheter 23 and

adjustment of the position of the artificial blood vessel

A quickly and accurately.

30 [0095] The device for helping restoration of the appli-

ance to be implanted can be of a construction shown in

Fig. 33. The device is provided near the side window

101 of the tube 102 with a pair of strings 104 each of

which has its front end portion formed into a loop. The

35 loop portion of each string 1 04 is passed through a pair

of rear loops 13a and hooked by the wire 103 like the

device B for transporting artificial blood vessels. The

tube 1 02 also is contained in the pipe 24a of the balloon

catheter 23 and transported like the above-mentioned

40 tube 102.

[0096] In the above-mentioned embodiments, in

some cases the balloon catheter 23 are not used. In

such cases the tube 1 02 is to be detachabiy connected

with the device for transporting the artificial blood vessel

45 so that the tube and the device can be transported as a

unit.

POSSIBLE APPLICATIONS IN INDUSTRY

so [0097] As mentioned above, the method of collapsing

the appliance to be implanted in accordance with the

invention is useful to fold the wire rings, which are com-

ponents of the appliance, into small, regular wavy

shapes of the same phase, thereby to collapse the ap-

55 pliance into a smalt size.

[0098] The appliance to be implanted in accordance

with the invention can be implanted into a target position

without fail and has an appropriate construction so as

11
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not to hinder the operation of collapsing. The device for

introducing the appliance to be implanted into the cath-

eter is useful to introduce the appliance into the catheter

without bleeding.

Claims

1 . A method of collapsing an appliance to be implant-

ed, comprising a pair of discrete end wire rings (1

0

1 ,

102), a tubuiar cover (7) which connects said end

wire rings (10 1( 102 ), and a plurality of intermediate

wire rings (12) spaced apart from each other be-

tween said end wire rings (10 1( 102) and circumfer-

entially fixed to said cover (7) by suturing or with

adhesive, said method comprising the steps of pull-

ing said front end wire ring (10^ forward at a plu-

rality of dividing points (41 1( 43.,) which equally di-

vide the circumference thereof while restraining

midpoints (42 1f 44.,) between each adjacent two of

said dividing points (41 1( 43-,) from moving forward

following the movement of the dividing points (41
.,,

43.,) by a tapered surface (18d) so as to fold said

front end wire ring (10^ into a wavy shape with the

dividing points (43 1 , 41 ^ forming forwardly directed

peaks and the midpoints (42 1 , 44.,) forming the bot-

toms of forwardly directed valleys; and pulling said

dividing points (41
1 , 43

t )
of the front wire ring (1 0.,)

farther forward so as to fold said intermediate wire

rings (12) and the rear end wire ring (102) into a

wavy shape having the same phase as that of the

front end wire ring (1 0-,) by the effect of restraint with

the tapered surface, wherein

said cover (7) to made of a tensile sheet, and

said tensile sheet is formed into bellows to

make said cover (7) as a whole flexible, so that said

cover (7), said end wire rings (10 1f 102 ) and said

intermediate wire rings (12) resiliently restore after

contraction and keep the tubular shape of the ap-

pliance.

2. The method of collapsing the appliance to be im-

planted, described in claim 1 and characterized by

that atthe dividing points (41 ^ , 43^ on the front end

wire ring (10^ loops (13) are formed for a front pull

string (20) to be passed through and pulled forward.

3. The method of collapsing the appliance to be im-

planted, described in claim 2 and characterized by

that a common front pull string (20) is passed

through the plurality of loops (13) and pulled to gath-

er said dividing points (41 v 43^ on the front end

wire ring (10.,) toward each other.

4. The method of collapsing the appliance to be im-

planted, described in claim 1 and characterized by

that a guide tube (1 8) whose inner surface (1 8d) is

tapered with its diameter decreasing toward the

front end thereof is provided; that with said appli-

ance to be implanted introduced into the guide tube

(18) the dividing points (41 v 43-,) on the front end

wire ring (10.,) are pulled forward to gather said di-

5 viding points (41 1( 43.,) and said midpoints (42 1(

44^ on each of the wire rings (1

0

1
, 1

0

2) toward each

other respectively.

5. The method of collapsing the appliance to be im-

10 planted, described in claim 4 and characterized by

that resiliently transformable projections (18c) are

formed on the tapered surface (18d) of said guide

tube (18); and that the forward movement of the

midpoints (42 1( 44^ on each of the wire rings fol-

15 lowing the front end wire ring (10.,) are restrained

by contact with the projections (1 8c) so that the mid-

points (42.,, 44^ are urged toward each other.

6. The method of collapsing the appliance to be im-

20 planted, described in claim 1 and characterized by

that said end wire rings (10^1

0

2) are circumferen-

tially covered with protective material.

7. An appliance to be implanted, wherein a pair of re-

25 siliently collapsible discrete end wire rings (10 1}

102) are arranged spaced apart from each other;

said end wire rings (10^ 102) are connected by a

tubular cover (7); intermediate wire rings (12) are

arranged between the end wire rings (1

0

1
, 1

0

2); and

30 said intermediate wire rings (12) are fixed to said

cover (7) at appropriate circumferential positions

with thread or adhesive;

characterized by that

said cover (7) is made of a tensile sheet, and

35 said tensile sheet is formed into bellows to

make said cover (7) as a whole flexible, so that said

cover (7), said end wire rings (10.,, 102) and said

intermediate wire rings (12) resiliently restore after

contraction and keep the tubular shape of the ap-

40 pliance.

8. The appliance to be implanted, described in claim

7 and characterized by that said flexible, tensile

sheet is woven with warps extending in the axial di-

45 rection of said appliance and wefts extending in the

circumferential direction thereof, wherein said

warps are of mono-filament of polyester capable of

keeping its shape and the wefts are of waterproof

multi-filament of polyester

50

9. The appliance to be implanted, described in claim

7 and characterized by that said end wire rings

(101( 102) at the opposite ends are connected by

restraining strings (1 4) so as to prevent said bellows

55 from being stretched beyond a given limit.

10. The appliance to be implanted, described in claim

7 and characterized by that said end wire rings

12
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(10 1( 102) at the opposite ends are circumferentially

covered with flexible protective material (10a).

11. The appliance to be implanted, described in claim

7 and characterized by that thorns (12a!) are pro-

vided projecting from the circumference of at least

one of said wire rings (12) so as to stick into a hu-

man organ to be embedded therein.

12. The appliance to be implanted, described in claim

1 1 and characterized by that said thorns (1 2a^ are

formed by curving a length of wire into a loop, cross-

ing the opposite end portions thereof, fixing the

crossing point thereof and forming the opposite end

portions beyond the crossing point into said thorns.

Patentanspruche

dieser sowie die Endringe (10 1( 102) und die Zwi-

schenringe (12) nach dem Zusammenziehen sich

elastisch verformen und dem implantat wieder

Rohrform geben konnen.

5

2. Verfahren zum Zusammenfalten des Implantats ge-

maB Anspruch 1 , dadurch gekennzeichnet, daft

am vorderen Endring (1 0^ an denfestgelegten Tei-

lungspunkten (41 ^ , 43-,) Schlaufen (13) zum Durch-

io fadeln eines nach vorn zu ziehenden Ziehfadens

(20) erzeugt sind.

3. Verfahren zum Zusammenfalten des Implantats ge-

maB Anspruch 2, dadurch gekennzeichnet, daB

is ein gemeinsamer Ziehfaden (20) durch die genann-

ten Schlaufen (13) gefadelt wird, urn dieTeilungs-

punkten (41 1f 43^ am vorderen Endring (10-,) ge-

geneinanderzu Ziehen.

1 . Verfahren zum Zusammenfalten eines Implantats, 20 4. Verfahren zum Zusammenfalten des Implantats ge-

welches folgendes aufweist: maB Anspruch 1, dadurch gekennzeichnet, daB

ein Fuhrungsrohr(18)mitnachvomsichverjungen-

zwei getrennt voneinander paarig angeordnete dem Durchmesser zur Erzeugung einer geneigten

Endringe (10 1t 102) aus Draht, einen rohrformi- Flache (18d) verwendetwird, urn das in dieses ein-

gen Mantel (7), welcher die beiden Endringe 25 gefuhrte Implantat an den Teilungspunkten (41 1t

(10 1f 102) miteinander verbindet, und mehrere 43^ am vorderen Endring (10^ erfaBt nach vorn

Zwischenringe (12) aus Draht, welche vonein- und dabei die Teilungspunkte (41 1 , 43t ) und die Mit-

ander getrennt zwischen den Endringen (10 1t tenpunkte (42 1
44.,) an beiden Endringen(10 1f 102)

102)
angeordnet und uber den Umfang am jeweils gegeneinander zu Ziehen.

Mantel (7) angenaht oder angeklebt sind, wo- 30

bei das Verfahren folgende Schritte aufweist: 5. Verfahren zum Zusammenfalten des Implantats ge-

maB Anspruch 4, dadurch gekennzeichnet, daB

Ziehen am vorderen Endring (10^ an men- an der geneigten Innenflache (18d) des Fuhrungs-

reren Teilungspunkten (41 1( 43^, welche rohres (18) elastisch verformbare Zungen (18c)

dessen Umfang gleichmaBig unterteilen, 35 vorhanden sind, um die Vorwartsbewegung der die-

wahrend die zwischen den Teilungspunk- se beruhrenden Mittenpunkte (42^ 44
t ) auf jedem

ten(41
1
,43

1
)liegendenMittenpunkte(42

1 ,
der dem vorderen Endring (10^ folgenden Ringe

44^ an einer geneigten Flache (1 8d) fest- zu bremsen und dadurch diese gegeneinander zu

gehalten werden und dadurch der Bewe- Ziehen,

gung der Teilungspunkte (41.,, 43^ nicht 40

folgen konnen, so daB der vordere Endring 6. Verfahren zum Zusammenfalten des Implantats ge-

(1 in Form einer Welle zusammengefal- maB Anspruch 1 , dadurch gekennzeichnet, daB

tetwird und dabei die Teilungspunkte (41 1f die Endringe (10 1( 102) am Umfang von einem

43^ nach vorn gerichtete Spitzen und die Schutzmaterial umgeben sind.

Mittenpunkte (42! , 44^ den Boden des je- 45

weiligen nach vorn gerichteten Tales bildet, 7. Implantat, welches mit paarig und in einem Abstand

und zueinander angeordneten, elastisch zusammen-

Weiterziehen am vorderen Endring (10.,) faitbaren und uber einen rohrfdrmigen Mantel (7)

an den Teilungspunkten (41 1
, 43^, um die miteinander verbundenen Endringen (10-, ,

1

0

2) und

Zwischenringe (12) und den hinteren so mit mehreren an der Peripherie des Mantels (7) an

Endring (1

0

2) in Form einer Welle zusam- bestimmten Stelten mit einem Faden angenahten

menzufalten, deren Phase der des vorde- oder angeklebten Zwischenringen (12) versehen

ren Endrings (10^ entspricht, verursacht ist,

durch das erwahnte Festhalten, dadurch gekennzeichnet, daB

55 der Mantel (7) aus einer dehnbaren Folie gefertigt

wobei der Mantel (7) aus einer dehnbaren Folie ge- und diese zu Balgen geformt ist, damit dieser als

fertigt und diese balgahnlich geformt ist, um den Ganzes flexibel wird und zusammen mit den

Mantel (7) als Ganzes flexibel zu machen, damit Endringen (10 1( 102) und den Zwischenringen (12)

13
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nach dem Zusammendrucken sich etastisch ent-

spannen kann, urn die Rohrform des Implantat wie-

der herzustellen.

8. Implantat gema3 Anspruch 7, dadurch gekenn-

zeichnet, daB die bieg- und dehnbare Folie mit

Webketten und SchuBfaden umwoben ist, wobei

die Webketten in Achsrichtung des Implantats sich

erstreckende Polyestereinzeifasern sind und des-

sen Form halten und die SchuBfaden aus mehreren

wasserfesten Polyesterfasern gebildet werden und

in Umfangsrichtung sich erstrecken.

9. Implantat gemaB Anspruch 7, dadurch gekenn-

zeichnet, daB die Endringe (10-,, 102) an dessen

beiden Seiten durch Haltefaden (14) miteinander

verbunden sind, um eine Beanspruchung der Balge

iiber eine bestimmte Grenze hinaus zu verhindern.

10. implantat gemaB Anspruch 7, dadurch gekenn-

zeichnet, daB die Endringe (10.,, 102) an dessen

beiden Enden am Umfang von einem flexiblen

Schutzmaterial (10a) umgeben sind.

11. Implantat gemaB Anspruch 7, dadurch gekenn-

zeichnet, daB aus mindestens einem der Ringe

(12) Dome (12a.,) ragen, welche in ein menschli-

ches Organ dringen und in diesem eingebetet wer-

den.

12. Implantat gemaB Anspruch 11, dadurch gekenn-

zeichnet, daB die Dome (12a!) aus einem zu einer

Schlaufe gelegten Draht entstehen, dessen sich

kreuzende Enden am Kreuzungspunkt miteinander

verbunden werden und in Form dieser Dome iiber

den Kreuzungspunkt hinaus sich erstrecken.

Revendications

1 . Procede pour retrecir un instrument devant etre im-

plante, comportant une paire d'anneaux d'extremite

distincts (10.,, 102) en fil metallique, un recouvre-

ment tubulaire (7) qui relie lesdits anneaux d'extre-

mite (10 1f 102) en fil metallique, et une pluralite

d'anneaux intermediaires (12) en fil metallique es-

paces les uns des autres entre lesdits anneaux

d'extremite (10.,, 102) en fil metallique, et fixes cir-

conferentiellement audit recouvrement (7) par su-

ture ou a I'aide d'adhesifs, ledit procede comportant

les etapes consistant a tirer ledit anneau d'extremite

avant (10^ en fil metallique vers Pavant au niveau

d'une pluralite de points de division (41.,, 43.,) qui

divisent sa circonference de maniere egale, tout en

empechant des points medians (42^44^, situes a

chaque fois entre deux points adjacents parmi les-

dits points de division (41 1p 43^, de se deplacer

vers I'avant en suivant le deplacement des points

de division (41 1( 43^ par Pintermediaire d'une sur-

face conique (18d), de maniere a plier ledit anneau

d'extremite avant (10.,) en fil metallique selon une

forme ondulee, les points de division (41
., , 43.,) for-

5 mant des cretes dirigees vers I'avant, et les points

medians (42 1( 44^ formant les fonds de vallees di-

rigees vers I'avant, et a tirer lesdits points de divi-

sion (41 1( 43^ de I'anneau avant (10.,) en fil metal-

lique plus loin vers I'avant, de maniere a plier lesdits

10 anneaux intermediaires (1 2) en fil metallique et I'an-

neau d'extremite arriere 1

0

2) en fil metallique selon

une forme ondulee ayant la meme phase que celle

de I'anneau d'extremite avant (1

0

1 )
en fil metallique

sous Peffet d'empechement assure par la surface

15 conique,

dans lequel ledit recouvrement (7) est constitue

d'une feuille extensible, et ladite feuille extensible

est formee en soufflets pour rend re ledit recouvre-

ment (7) souple dans son ensemble, de sorte que

20 ledit recouvrement (7), lesdits anneaux d'extremite

(1

0

1 , 1

0

2) en fil metallique, et lesdits anneaux inter-

mediaires (12) en fil metallique reprennent leur for-

me de maniere elastique apres contraction, et

maintiennent la forme tubulaire de Pinstrument.

25

2. Procede pour retrecir Pinstrument devant etre im-

plante selon la revendication 1 , caracterise en ce

qu'au niveau des points de division (41 1( 43^, sur

I'anneau d'extremite avant (10.,) en fil metallique,

30 des boucles (13) sont formees pour un cordon de

traction avant (20) devant etre passe a travers cel-

les-ci et tire vers I'avant,

3. Procede pour retrecir Pinstrument devant etre im-

35 plante selon la revendication2, caracterise en ce

qu'un cordon de traction avant commun (20) est

passe a travers la pluralite de boucles (13), et est

tire pour rassembler lesdits points de division (41

43^) sur I'anneau d'extremite avant (10^ en fil me-

40 tallique les uns vers les autres.

4. Procede pour retrecir Pinstrument devant etre im-

plante selon la revendication 1 , caracterise en ce

qu'il est pr6vu un tube de guidage (1 8) dont la sur-

45 face interieure (18d) est conique, son diametre di-

minuant vers son extremity avant, et en ce que,

quand ledit instrument devant etre implante est in-

troduit dans le tube de guidage (18), les points de

division (41 1( 43^ situes sur I'anneau d'extremite

so avant (10^ en fil metallique sont tires vers I'avant

pour rassembler lesdits points de division (41 1(

43^ et lesdits points medians (42^ 44^ situes sur

chacun des anneaux (10^ 102) en fil metallique les

uns vers les autres, respectivement.

55

5. Procede pour retrecir Pinstrument devant etre im-

plante selon la revendication 4, caracterise en ce

que des sail lies (1 8c) pouvant etre transformees de

14
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maniere sont fornixes sur la surface conique (1 8d)

dudit tube de guidage (18), et en ce que le depla-

cement vers I'avant des points medians (42 1( 44^
sur chacun des anneaux en fil metallique suivant

I'anneau d'extremite avant (1 0^ en fil metallique est s

freine par un contact avec les saillies (1 8c), de sorte

que les points medians (42 1( 44^ sont forces a se

rapprocher les uns des autres.

6. Procede pour retr^cir I'instrument devant etre im- 10

plante selon la revendication 1 , caracterise en ce

que lesdits anneaux d'extremite (10^1

0

2) en fil me-

tallique sont recouverts circonferentiellement d'un

materiau protecteur.

15

7. Instrument devant etre implante, dans lequel une

paire d'anneaux d'extremite distincts (10 1t 102) en

fil metallique pouvant etre aplatis de maniere 6las-

tique, sont agences espaces Tun de I'autre, lesdits

anneaux d'extremite (10-,, 102) sont relies par un 20

recouvrement tubulaire (7) des anneaux interme-

diaires (12) en fil metallique sont agences entre les

anneaux d'extremite 10^ 102) en fil metallique, et

lesdits anneaux intermediaires (1 2) en fil metallique

sont fixes audit recouvrement (7) en des points ap- 25

propries de leur circonference a I'atde d'un fil ou

d'un adhesif,

caracterlse en ce que

ledit recouvrement est constitue d'une feuille exten-

sible, et 30

ladite feuille extensible est formee en soufflets pour

rendre ledit recouvrement (7) souple dans son en-

semble, de sorte que ledit recouvrement (7), lesdits

anneaux d'extremite (10-,, 102) en fil metallique, et

lesdits anneaux intermediaires (1 2) en fil metallique 35

reprennent leur forme de maniere eiastique apres

contraction, et maintiennent la forme tubulaire de

I'instrument.

mites oppos6es, sont recouverts circonferentielle-

ment d'un materiau protecteur souple (10a).

1 1 . Instrument devant etre implante selon la revendica-

tion 7, caracterise en qu'il est prevu des epines

(128^ qui font saillie sur la circonference d'au

moins un desdits anneaux (12) en fil metallique, de

maniere a se fixer dans un organe humain pour etre

enrobees dans celui- ci.

12. Instrument devant etre implante selon la revendica-

tion 11, caracterise en ce que lesdites epines

(123^ sont form6es en incurvant une longueur de

fil metallique en une boucle, en croisant les parties

d'extremites oppos6es de celle-ci, en fixant le point

de croisement de celle-ci en donnant la forme d'epi-

nes aux parties d'extremite oppos6es situ6es au-

dela du point de croisement.

8. Instrument devant etre implante selon la revendica- *o

tion 7, caracterise en ce que ladite feuille extensi-

ble souple est tissee avec des f ils de chaTnes s'6ten-

dant dans la direction axiale dudit instrument, et des

files de trame s'etendant dans sa direction circon-

ferentielle, dans lequel lesdits fils de trames sont 45

des filaments multiples de polyester etanches a

I'eau.

9. Instrument devant etre implante selon la revendica-

tion 7, caracterise en ce que lesdits anneaux d'ex- so

tremite (1

0

1
, 1

0

2) en fil metallique, situ6s aux extre-

mites opposees, sont relies par des cordons de re-

tenue (14) de maniere a empecher lesdits soufflets

d'etre ettres au -dela d'une limite donnee,

55

10. Instrument devant etre implante selon la revendica-

tion 7, caracterise en ce que lesdits anneaux d'ex-

tremite (10 1f 102) en fil metallique, situ6s aux extr6-

15
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Fig.18
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